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SECTION 1V

e

MER CARRIAGE AIRLOAD PREDICTION

E \

The technique for predicting the airloads of a store

carried on a multiple ~Jector rack (MER) is presented in this

section. The approach consists of inserting the MER/store confi-

ey

guration into the flow-field of the base wing (U5° sweep) as outlined

in Subsection 2.3 to obtain an initial prediction for the side force,
yawing moment, normal force, and pitching moment components for

the two rack centeriine stations (MER stations 1, 2;. The MER
shoulder stores are treated as increments to be added to the

initial predictions made for MER stations 1 and 2 for these four
components. The rolling moment and axial force components are
predicted in a manner similar to that used for the single carriage
predictions.
Thetg;thod contained in this section has been developed
primarily from data obtained on a fully loaded MER carrying M1lT7
stores. Since the data base for the method is restricted to essen-
tially one store type, a scaling factor has been defined in an
attempt to scale the airloads predicted herein to other store

types based on differences in isolated aerodynamic characteristics
and physical size. The scaling factors for side force and normal

force are presented below.
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SCAL“SF i
:
vhere i
S¥ .
c——> - Store isolated characteristics, C S s
1 Wpgq L, REF
where CL is obtained from 180
%150 ry?
the method referenced ii Subsection 2.2, deg
SPA - Store totel side projected area as defined
in Subsection 2,2, in?
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These factors are used in the equations throughout

Section IV where required.
The airloads predicted for MER/store configurations assume

that the MER is fully loaded.

bl SIDE FORCE

4.1.1 Basic Airload
The basic captive store airload is that airload generated

. by a zero-yaw pitch excursion of the parent aircraft.

3 4.1.1.1 Slope Prediction
The prediction of the variation of captive store side force

P
] with angle of attack is divided into two sections, fuselage centerline-
mounted configurations and wing pylon-mounted configurations. The tech-

nique presented in this section predicts the slope,(%?)a, at M = 0.5,

FUSELAGE CENTERLINE-MOUNTED STORES

B
ko
f | MER STATIONS 1 and 2 (MS1,2):
SF
. (-)1 = 0, due to symmetry
. 9 /%ppgp
: MSY.,2

.

2 MER STATIONS 3,4,5,6 (MS3-6):

S

SF)
(£ - ¢ 5. . = £(d)
q aPRED ya REF

MS3-§ 353-6

where

Clalh

EP- Ty

Cy - Veriaticn of Cy presented as & function of
ag store dimmeter,’Figure 330.

. 132 z
SREF Store reference area, T fte.
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WING MOUNTED STORES

MER STATION 1:

MER STATION 2:

SF

M82 Ms2

v o

SF Sk . -
(:;)a = KC '——)w nq Kﬁ k.hA
. PR o
PRED sp 4 /Y150 oy LE, 50
ML MS1 T e
C
whe: e
93
K. (~— - Initial side f<rce sicpe prediction,
Cop V0 Vg0 12
o —— see Subsectiion 2.3.2.
MGL deg.
Kn - Gtore spanwice jocition correction
MUL factor, Figure s3l.
dy - Correction f{act.r bared on the distance
LE . .
A from the wing Leuding edge to the nose
- of Lthe store on MER UTA 1 measured in a
wing plan view :ivived ty the local wing
ceherd, vositive, Figure 32<.
Kz - Correcticn factor based on pylon height
C divided by the loeal wing chord, lMigure
sin A
K

- Wing sweep correcticn factor, T ~TTo
8 p 1 sin lSO’
where A is the quarter-chord sweep

angle of aircreft wing.

5F
By o 3,
Q/opepp  Cop \QMy_ N hy

388

e P e oty

« wemgowam 4 - =

iy, €7 5 e

PP

e L M
v Sremu e T Nt AR e et b
.

P 3 PR

La

{
|
§
i

P

e 2 e i i i
R e e

et e

A SN

———

TSN



S FT AT e
B e i ey
(] e + ket N,
i

- vhere 3
“ ]
i A , SF ot . .
K (-—) - Initial side force slope prediction,
* Cop V9 Mg
; It
A Ms2 deg.’ 5S¢ Subsection 2.3.2
- Kn - Store spanwise position correction ‘
182 factor, Figure 331. : it
\l
Ky - Defined above. ‘
1
{
MER STATIONS 3, 4, 5, 6 (MS3,5; M3h,6):
SF) SF
b (—— = [K (——) + AC K K
} Uloppgy T Cop \alpge Y, SCALEgTA,
= ME3,5 Ms1 MS3,5 -
» Msk,6 MS2 Msh ,6 L
|
i i
2 | ‘

' ( vhere ;
= K (ﬂ) ~ Initial side force slope prediction, ;j
2 C q/V i
i SF IS0 2 ;
i deg:, see Subsection2.3,2., MS1 initial %
Efx prediction is used for MS3,5 while MS2 !
h{' —-'i is combined with Msh,6. 5

4
! i ACy - Incremental side force coefficient
| @ slope presented as a function of §
local chord, '&%‘é.

MER STA 3 - Figure 33b fﬁ
MER STA 4 - Figure 33b ;
MER STA 5 - Figure 335
MER STA 6 - Figure 335
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Example: Compute the side force variation with angle of attack,

(%f)u,ror en M117 store on MER STATION 6 of a fully loaded MER
on the A-T center pylon at M = 0.5.

Required for Computation: i;
2

K (§E) = 111 22— see example Subsection 2.3.2
Cop\ 4 /%150 det

51 Ms2 R

Ry

CLOCAL = 127.6 in.

SPA = 1200 in?. Subsection 2.2.2
2
(ﬁﬁ)w = .14 S Subsection 2.3.2
IS0

]
{
i
q deg |
‘ . 8in 35° i
KAl " sin b5° 811 3
| (), oo |
K, _ \3/%q9 5:
. =796
| CALE, 9 3
| |
i AC = -,01 - Figure 335 1
{ b |
%436 !
|
! ‘then i
r" ! ]
] Gﬂi) = (111 + (-.01)143;5)é}39911.811
4 ¢ /®pRED ? J
i, MsS6 , %
) B
= .078 3og

S 1. O

s i I g it

E temtrahe)
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L.1.1.2 Slope Mach Number Correction

A To compute the variation in side force lepe,(%?)

a’

between M = 0.5 and M = 1.6, use the followinse expression,

(D =@ olTh

R iias

M=x PRED M=x
where:
SF .
(:r)a ~ Side force slope predicted at M = 0.5.
‘ PRED
3
A(%F o - Increment in side force slope at M = x.,
1 M=x
= FUSELAGE CENTERLIKE MOUNTED STORES e
- | MER STATIONS 1 AND 2 (MS1,2): it
i i
L ;
‘ (§E) = 0, due to symmetry ?
qQ/Q i,
{ M=x 1
MS1,2

MER STATIONS 3, 4, 5, 6 (MS3-6):

L SF SF
) SF _ (SF .
& (q ) o ( 1 )0‘ Acya “SCALE, 3
'7 MS3-6 PRED ¢ ¢ |
‘ M=x MS3-6 MS3-6 :é
. | vwhere: ﬁ
. N
; (%F)a - Slope predicted for fuselage centerline .l

PREDE stores at M = 0.5, Subsection L4.1.1.1.

ACy -~ Incremental side force coefficient slope i
aﬂ presented as a function of Mach number,
Figure 337.
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NI TY

_ . . pd 2
KSCALESF Defined in Section IV, ft*.

WING MOUNTED STORES

A generalized curve depicting the side force slope variation

with Mach number is given by Figure 336.

Mach Number

Flgure 336. Side Force Slope - Generalized Mach Number Variation

The side force slope variation with Mach number has been
approximated by a series of linear segments with breskpoints

occurring at Mach numbers defined by MO’ Ml’ and M, for each of the

2
six MER stations. The varietions of the Mach break points are
presented in Figure 338 (MS1, 2), Figuve 339 (Msk, 6), and Figure 340

(MS3,5) as a function of CLOCALKAl' MO is the Mach number where
the slope initially deviates from the slope predicted at M = 0.5,
Equations have been developed to predict the delta (incremental)

slope change from that predicted at M = 0.5 for each of the six

MER stations. These equations are presented below

Break 1 (M, ):

1

MER STATION 1 (MS1):
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Fr - o ki e S— v_“
| |
A [ SE = -
° ( q)c Kstope, M1 = Mo)¥geare Ky
lMSl 1 B8F "1
MS1
where:
- KSLOPEl - Variation of Acya with Mach number presented as ‘
a function of semi-span position, n, Figure 3Ll. 3
Ml - MO -~ Delta Mach number
. . : 2
KSCALE - Defined in Section IV, ft.
SF
K - Wi W orrection factor sin A is th
Al ing sweep ¢ s oin 5o 1is the
quarter chord sweep angle of the aircraft wing.
i MER STATTIOHS 2, L and 6 (MS2,h4,6):
. 3F ]
p - = +OK = M)
2 J q)al (KSLOPEl b SLOPE, )y - Hy)
2,4 ,6 MS2,k,6 INTF !
Ms2,k,6
(x K, )
; SCALESF Al
i ‘
E where: K"LOPV - Variation of Cy with Mach number presented as a |
{ VR a
1 . 1.
function of CLOCALKAl’ deg
. MER STA 2 - Figure 3l |
é; - MER GTA L - Figure 343 ‘l;
f MER STA 6 - Figure 3h3
o 1
“ i
i AKSLOPEl - Increment in KSLOPEl due to the interference
- INTF -
{ effect of the fuselage for high wing aircraft, i
1 . ;
e Figure 342. o

Ml - Mo .- Defined under Breek 1, MS1.

- Defined in Section IV, ft2.

SF

KscaLE
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TRV Mat T - T
______ - - ....o—n:\
! i

v

KA - Defined under Break 1, MSL
1 ¢ i

MER STATIONS 3 and 5 (MS3,5): e 1
{
SF
r A(—-) = AC K
5 q al yal SCA_,L} l\l
y ')
MS3,5 MS3,5
vhere: }
AC - Incremental C_ presented 85 & function of 3
Ya ya
1 1
K
“LocaL A’ Fem
' MER STA 3 - Figure 2bk 1
- MER STA 5 - Figure 3hb i

Break 2 (M, ):
el

it i

MER STATIONS 1,2,h,6 (M81,2,4,6):
SF SF
) @), ), e -
§ q Jo, q SLOPE,
‘ MS1,2,4,6 MSl,e,h,6 ME1,2,b,€
M, - M,)K K 1
3 e ™

. 2 1 OCALLSF Al 4

S vhere:

] 4
k? A(%?)a - Increment computed under Break 1 for the ]
‘"f 1 appropriate MER station. ¥

.:‘

:“3 KSLOPEQ - Variation of ACya with Mach number presented
%
? . as & function of C . K, o El_.
. 4eg
" MER STA 1 - Figure 3U5
MER STA 2 - Figure 345

I MER STA ! - Figure 324G
MER STA 6 - Figure 310

M2 - Ml - Delta Mach number.
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WP

- Defined in Section TV, ft2.

\

K
SCALESF
3
- Ky - Defined under Break 1, MS1.
]
] ]
E MEK SPATTONS 3 and § (MS3,5): .
:,"
SF SF
o) = o(%) +C Kooy K . X
q/a, q fuy yc‘2 VCALESF A1 !
. where:
A<§£)r - Incremental side force slope computed upder ]
q/ja .
! 1 Break 1 for the appropriate MER statiomn.
4C - Incremental C_ presented a3 & function of
F: ya ya ;
] ? l
d i C Ko A
( LOCAL A, * Fog
l

MER 5TA 3 - Figure 347
5 MER STA 5 - Figure 347

_ . . 3 2
KSCALESF Defined in Section TV, ft°.

KA -~ Defined under Break 1, MS1.
1

To compute(%f)a at M = x, first determine from Figures 338,

PUPSERRUT AR 1)

339, or 340 (for the MER station of interest) between which Mach
number treak points M = x occurs. Let MLOW be the lower Mach
break and MHI be the higher Mach bresk. Compute(?;)a at M = x

from the expression below.

.
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MER STATIONS 1 -~ 6 (MS1-6):

L.1.1.2 (the initial term in the above equation).

Compute the side force variation with angle of attack,

)u’ for an M117 store on MER STATION 6 of a fully loaded MER on
the A-7 center pylon at M = 0.6.

Required for Computation:

From Figure 339, M = 0.6 falls between Mo and Ml. Let MLOW = 0.5
and MHI =M

4
- 1
o e
& /g /e Myp ™ Mpow/! \a /o 1
M= x PRED Mow Moy 4
MS1-6 MS1-6 MS1-6 MO -G
- o5 |
q /o |
Mo !
MS1-6 ‘
If x < MO,(%F)Q will be the value obtained in Subsection / *
M=x f

CLOCAL = 127.6 in.
sin 35°

= sin L5° - 811

(&

SPA
q)‘plso

K =
SCALESF 9

2

(g = M G
1/¥1s50

SPA = 1200 in?.

n' = .352

(§E) = ,078 fii_ from example Subsection U4.1.1.1 %
q/a ' deg pre ® AR

PRED

WA

= 0.7,
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at MLOW(MO): A(%f)a = 0 (since MO is the Mach number where the

MLOW slope first deviates from that predicted
MS6 et M = 0.5).

Break 1 (Ml):

= -, - '3 h3
KSLOPEl 185 - Figure 3
MS6
= - '3 !2
AKSLOPEl 0 - Figure 34
IUTF
MSE
then,
a(EE = (=.185 + 0)(0.7 - 0,5)22l{1200)( 4,
q Juy 96
MS6 £1.2
= -.0L3 _~deg
finally,
§£ - 006 ~ Oorz - l, -
() =018+ 0 (G Tos) -0k - o
M=0.6_ £t
= 057 deg
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Side Force Slope -~ Mach Number Correction for Stores Mounted

on Fuselage Centerline, MER Stations 3-6

Figure 337-
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Figure 3h2,
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4,1.1.3 Intercept Prediction

The prediction of captive store side force intercept,

(§E)a=0, is divided into twc sections, fuselage centerline-mounted

q
stu.es and wing-mounted stores. The technique presented in this

-

section predicts the side force intercept.(%f)a=0, at M = 0.5.

FUSELAGE CENTERLINE-MOUNTED STORES

MER STATIONS 1 and 2 (MS1,2):

SF _ e -
(q )u=0 = 0, due to symmetry

PRED
£

MEYL,2

MER STATIONS 3,4,5, and € (H33-0):

QW
(ﬁr)a = Yoo Sppp = £(d)
PRED,. €
M53-6 H53~6
where:
Cy -~ Variation of C presented as a function of

e store diameter,aﬁggure3h5.

2
Spgp - Store reference, E%", re?.

WLNG- MOUNTED STORES

MEE STATIONS 1 and 2 (MS1,2):

SF -
(q )a=0 =C KacaLE,. KA
a=0 SF 1
FRED MS1.,2
MS1,2 -
k1Y

——y
e, A . o e L,
PR T PR N A T
W [P
Y St i sbal i ot
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where:

Variation of C presented as a function of
Yaz0 Ya=0

CLOCALKAl

(@]
]

e

MER STA 1 - Figure 3490
MER STA 2 - Figire 349

- Defined in Section IV, ft?.

K
SCALESF

KA Wing sweep correction factor, §%n-%-a. where A
1 sin 45

{ is the aire¢raft quarter-chord wing sweep anglec.

peETI

MER STATIONS 4 and 6 (Msh,6):

} SF) (SF) + i
= = LC K K
- l ( q/a= \q /a=0 Yazo  SCALEg. A
E PRED PRED
‘ Mak . € € Msh ,6 j
; ' i MS"‘ 3 6
e vhere
SF . .
. (7;)a=0 - Value predicted for fuselage centerline-
i,? PREDg mounted stores, defined above, ft’.
S
B “Le
! aAC - Variation of C based onE——————-defined
i Vo= V=0 LOCAL

as the distance from the wing leading edge

" to the nose of the store on MER STA 2 measured
in a8 wing plan view divided by the local

. wing chord, positive, Figure 350.

KecALE - Defined in Section IV, frt?2,
£ SF
xkl - Defined above. ’
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MER STATIONS 3 and 5 (MS3,5):
SF (SF)
oo = — + :‘ 1}
. (F)s=o afoese TPy o Fsoane a
PRFD PRED M3, 5 =
s MS3,5 £ $53,5
, MS3,5 -
wiiere:
SF . .
(7;)a=0 ~ Velue predicted for fuselage centerline-
PREDg mounted steres, defined above, ft?,
E:: AC - Incremental ¢ for wing-mounted stores
3 Yo=0 Ya=0
functi rc i Pilgure 2t
f presented as a function of LOCAL A1, 8 :
* v - £3 . At 3 . 2
KSCALE - Defined in Section IV, ft°.
i St
1 i K/ - Defined above
s i
! 1
|
3 SF
‘ Exemple: Compute the side force intercept, (7;>a=0’ for an M11l7 stcre
| on MER STATION 6 of a fully loaded MER on the A-7 center pylon at ‘
o M = 0.5.
é’: Required for Computation:
’t:-{ = . in.
E | C.ocar, = 127 6 in
4‘
L
LEx = 59.3 in.
: ‘ . d = 16.1 in. -
L2
ﬁ: ; SREF = loha fb .
] ,‘«‘ fadnd 2 -
N (‘-’-’-)w = .11k ——-—22
4 Mis0 &
¢ SPA = 1200 in?.
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C = .17Th - Figure 38

a—
2 g
F‘ ‘ MS6
then
(§£) = (L17h)(1.0h2) = 247 ft2.
q /o=0
PRED

LSt b s
=
(V2]
(92N

AC = -,23 - Figure 350
7 ‘ ya=0
MS6

1 Substituting, .

, SE) o = BT (.23l RIULR00L g1 :

+ q a=0 : t
! PRED

| 156 019 £t2. .
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4,1.1.4  Intercept Mach Number Correction

! To compute the variation in side fcrce intchept,(%é)ago,
a2 between ¥ = 0.5 and M = 1.6 use the following expreassion.
g SF c ~F
m— = iL + 20
‘ ( Q)a=0 <(I)Q=O A( q>a=0
M= x PRED M= x
wheve:
(%f>a= ~ Side force intercept predicted at M = 0.5,
PRED
SI;‘ 3 . .
A(?;) =0 Tnerement 3n side force intercept at M = x.
1 i “ - x

FUSELAGE CENTERLINE-MOUNTED STORES

Rial o cid

MER STATIONS 1 and 2 (MS:,2):

SF _ I .
(q )a=0 = 0, due vo symmetry

— ———— s——— o

€
M=x
MSl,2
|
{ MER STATIONS 3,4, 5 and 6 (#53-0):
'
5 -
.{ (é&) = (§£) R AC v
-F = = @ <
i q /Jo Og q/a Og Yn=0 uCALhSF
- M=x PRER M03~6
B ‘ M53-6 ME3-6 e
where:
f SF ; o g i
R ?; 0=0 - Intercept predicted for fuselogr centerline
: =
PRE% stores at M = 0.5, Subsection h,1.1.2,
M83-6
L
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AC - Incremental side force intercept presented

e
1

o= € as a function of Mach numher, Figure 3¢.,

‘ Kecap - Defined in Jectien 1V, ft2, :
Z SF *
¥ .

WING-MOUNTED 3TORES .

A gereralized curve Jepicting the side force intercept

variation with Mach number s given by Figure - 1.

‘ SE SF

3 A ——— oL

- SF ( )Q=0 A( ) =
A( q)0=0 N 370704

-

)
b —

3

l
l
A
L]
M

|

|

|

|

|
Aol

o
W

Z-
X -

0 1 2
Hach Number

— m————

;\ Figure 351. Side Force Intercept ~ Generalized Mach Number Variatior

The side forc» intercept varistion with Mach number hns

.ot argems

{ Leen approximated by a series of linear segments with bregk pointe
: occurring at Mach numbers defined by Mn’ Ml, M2, and M3 for each ]
of the six MER stations. The veriations of the Mach breek points

are presented in Figure 393 (MGLl, 2), Figure 35t (Mgh,6), and Figure

s .-
"
L T -

355 (MS3,5) as a function of CLOCALKAI' MO is the Mach numbher where

- é the intercept initially deviates from the intercept predicted at M = 2.5.

f Equations have been developed to predict the delta {incremental)

slope change from that predicted st M = 0.5 for each of %he six

MER stations. These equations are presented below.
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Break 1 (Ml):

MER STATION 1 (MSi):

r F
A(§~) = (AcC, + AC + AC K K
, a Jo=0, Yam0 Yamo Yaso, ~ SCALEgph,
A M1 2 1
: ML LE INTF
E 3 MS1
i MS3
i
! where
AC - incrementa. S at M = Jl rresentel s 4
Yas0, ¥y
h funztion of ;LOCALKA,’ Figure :»h.
Le., - Increment in C, bused on the listarce
3'01=01 a=0 3
2 Trom the wing leading edpe to the nose cf the 3
3

LEf.
< store on MER CTA 2 measured in a wing
plan view divided by the local wing chori, 4

positive, Figure 3%7.

AC - Incremental C due to the interference §
Yom Y= §
: a 0l =0
; TIITF effect of the fuselage for high wing aircralt, ;
: Figure s0u. :
w - TR, N o) Yo 2
”SCALEGF Defined in Section IV, ft°, j
k
1
- k!
KI\ - Wing sweep correction factor, ?}2-937’ where i
1 A is the quarter chord sweep angle of the ]
aircraft wing. E
.

h23




er\ ek atod S Ca o e g ARl Rl R e i s el i e a3 i il

[
MER STATIONS 2,3,4, and 5 (MS2-5):
(55) = AC K K
“\a /a=0, ym._.Ql SCALEp, AJ
15305
Ms2-5 1525
where:
F AC - Inarementul ¢ at M = Ml presented as 4
“) yaaol Y a=0
3 funct.on of “LO‘,‘ALH-‘.‘. .
B MER Z7A 2 - Figure 35¢
g MER CPA 2 ~ Figure 3%V :
: HMER CTA 4 ~ Figure 3w)
A
3 MER C7A § - Figure 3%
- of3 , . o .2 2
KSCALEcF Defined in Cection IV, ft~, A
KA - Defined above
b

MER STATION o (M6):

L(-‘) = (& + 4C K., K
q Joa=0 Y=o, Ya=0 UCALESF Al
MS6 v 1
McE IUTF
MSE
where:
ac -~ Incremental ¢ at M = Ml presented au a
ya=01 Ya=0 o 1
~tic ; 1% ‘o 300, 3
function of CLOCALﬁAi’ Mgure 36
AC « Incremental C due to the interference
ycnt“O:L Ya=0 J
INTF effect of the fuselage for high wing aircraft, .
Figure 30L. ;
KSCALE"F - Defined in Section IV, ft?.
1
L2k
i
AR R R e = 5 L N -
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B e a B S mode Tt MRS Tarms o E 2 20 Ve

SElE o o
L

-

KA = Dafined above.
1

Break 2 (M2):

MER STATIONS 1,2,3, and 5 (M51,2.3,5):

SF
A(—) = (AC + AC
1 /=0, Yazo Yaso
M31,2,3,5 2 2
e MS1,2,2,5 INTF
MS1,2,3,5
+ AC )X K
ya=02 SCALESF Al
o
°C
1181,2,3,5
where:
AC Incremental ¢ at M = H2 presented as &
Vo= Y
a-O2 a=0
funstion of C. ..., %,
o «AL Al
MER STA 1 - Figure 3¢2
MER STA 2 - Figure 362
MER STA 3 - Figure 36%
MER STA 5 - Figure 365
AC Incremental C due to the interference
Yo=0 =
2 effect of the ?ugelage for high wing aircraft.
TP wEm STA 1 - Figure 36k
MER STA 2 - Figure 30U
MER STA 3 - Figure 367
MER STA 5 - Figure 367
AC Incremental C based on the distance
a-02 a=0
1y from the wing leading edge to the nose of the
?EZ store on MER STA 2 measured in a wing plan

425
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view divided by the wing local chord, positive.
MER STA 1 - Figure 3u3

MER CTA 2 - Figure 363
MER STA 3 - Figure 3¢t
MER STA 5 - Figure 30t
- s . ~ . 2 E
KSCALEPF Defined in Section IV, ft€. o
K, - Defined under Break 1, MCl. )
All
1
MER STATION. & and o (MSh,C):
SF _ , .
‘A‘( q)a=02 & =0 hSCAI.EQFhAl
M5k ,€ 2 ¥
MGk, &
where: :
4C, - Incremental O at 1 = M, presented us :
as0,, Ya=g ) 3
“ functicn of €, ...} ,
LOCALTA 4
1 ;
[
MER STA L - Figure 36t ;
MER STA 6 - Figure 3ut )
3
- . . o 2 b
KSCALE Defined in Section IV, ft°, ;
SF .
KA - Defined under Break 1, ¥Cl. E
1
BREAK 3 (M3):
MER GTATION (MSL): i
d.;‘
A
No break 3 f
1
26 i
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MER STATION 2 (MS2):
A(ﬂ) = (4C + 0C ,0C )X X
q Jo=0, Yaso, Yax0, Yo, SCALE . Ay
M2 Ms2 INTF i:._rz
MS2 c
MS2
where;
4C = Incremental C at M = M3 presented as &
yu=01 Ya=0
-~ eunction ot NLP‘ALKAI’ Fipure 369.
4AC « Incremental C due tn the interference
yu=03 a=0
INTF effect of the fuselage for high wing aircraft,
Figure 271.
ac ~ Increment in C baged on the distance
ya-03 Vom0
2 from the wing leading edge to the nose of

E the store on MER STA 2 measured in a wing
plan view divided by the local wing chord.
positive, Figure 370.

MER STATIONS 4 and 6 (MSL,6):

S
A( q )u=03 = Acy KSCM..ESFKI\

a=0
Msh 16 1Sk 6

1

where:!

©c ~ Incremental C at M = M_ presented as &
y 3
a-03 a=0
function of CLOCALKAI‘

MER STA L - Figure 372
MER STA 6 = Figure 372

W2t

i
B S, I
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] MER STATI1OHS 3 and 5 (MS3,5):

& gF
A A(-—-) - = (AC + AC Kamprn K
A q /o 03 Y=o Ya=0 oCALESF Al
MS3,5 3 3
: : MS83,5 INTF
where! MS3,5
4 AC - Incremental C at M = M, presented &s a
3 ya=0 yazo 3
3

function of ﬁLOCALhAl‘

A MER STA 3 - Figure 373
k. MER STA 5 - Figure 373

AC - Incremental C due to the interference
Vo= =
a-03 a=0
effect of the fuselage for high wing aircraft.

INTF
MER STA 3 - Figure 37!
MER STA 5 - Figure 37k

To compute(%f)u=o at M = x, first determine from Figures 352,

354, or 355 (for the MER station of interest) between which Mach
number break points M = x occurs. Let MLOW be the lower Mach
break and MHI be the higher Mach break. Compute(%?)a=o at M = x from

the expression below.

MER STATIONS 1 - 6 (MS1-6):

Do “Foeo * 28)eme +lrmhE) o)
q Ju=0 q) =0 q /fa=0 M. - ML q /a=0
M= x PRED M HI oW M
MS1-6 MS1-6 LOW HI -
Ms1-6 MS1-6
SF
- 8% )a=0 , .
LOW
MS1-6
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If x € l-io.('sf‘)ago will be the value obtained in Subsection u4.1.1.3 (the z ‘
M=x g i
1 initial term in the above equation). i |
‘ An example illustrating the application of the above i
equation is found in subsection k4.1.1.2. i3
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Side Force Intercept - Fuselage Interference Correction at

Mach Break 1 for MER Station 1
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Side Force lntercept - Incrementsl Coefficient at Mach Break 1

for MER Stations 3 and 5

Figure 359.
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Side Force Intercept - Incremental Coefficient at Mach Break 2

for MER Stations 1 and 2

Figure 362.
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Side Force Intercept - Incrementel Coefficient at Mach Bresk 3

for MER Stations 3 and 5

Figure 373.
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L.1.2 Increment - Aircraft Yaw

The captive store incremental side force due to aircraft
yaw is obtained as the difference between the yawed pitch polar
and the zero-yaw pitch polar data as outlined in Section III.

The incremental side force slope, A(%f)a’ and intercept, A(%f}ago.
thus obtained are linear with aircraft yaw angle; therasfore, the
incremental slope and intercept equations are derived and presented
per degree of store yaw angle, 8. The incremental airloads due

to aircraft yaw are referenced to the coordinate system presented
in Subsection 2.3.1.1.

Te compute the incremental side force slope, A(EE)a, the
following equation is used.

(@) oS, -

where:

A(if)a - Incremental side force slope per degree B as
B obtained by tge methods presented in the following

sections, -231-

deg
R - Store yaw angle, deg., equal to +WA/C for right wing
stores installation or JVA/C for left wing store
installations.

The equation and procedure for computing the incremental

side force intercept, A(%F)aﬂo’ due to aircraft yaw is similar to
the above presentation for incremental side force slope.

4.1.2.1 Slope Prediction
The incremental side force slope prediction is divided

into two sections, fuselage centerline-mounted stores and wing-

mounted stores. The technique presented in this section covers the
Mach number range 0.5 to 1.6.




FUSELAGE CENTERLINE-MOUNTED STORES

MER STATIONE 1-6 (MS1-6):

SF\ .
A(ci)u acy KscaLE
B g SF
z g
MS1-6
? where:
:f ACy - Variation of Cy presented as a function of
% g 08

E, £ Mach number, 2252, Figures 375 and 376,
| K - Defined in Section 1V, ft2.
1 SCALENF

. WING- MOUNTED STORES

MER STATIONS 1, 3, and 5 (MS1,3,5):

SF
A(Ti)ag gl (Acyae ' Kfff:?y“s soare 1,
M81,3,5 MS1,3,5 C “,

1}% where: < A
‘li ACya -~ Incremental Cya per degree B presented as a ;
ié% 8 function of wing spanwise position for Mach i
| pumbers 0.7, 0.9, 1.05, 1.2, end 1.6, TobT |
¢ Table 7. !
fgi Kg - Proportioning factor based on the distance %
5 _ffﬂg from the wing leading edge to the nose of N

¢ the store on MER STATION 1 measured in the

wing plan view divided by the local wing

chord, positive, Figure 388.
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AC - Incremental Cy per degree B based on

a
By Yp /C defined above and presented as a
"A A

C function of Mach number, Ezér-

MER STA 1 - Figure 387
MER STA 3 - Figure 387
MER STA 5 - Figure 387

Keoppg  ~ Defined in Section Iv, fe?,
SF
. sin A
KAl - Wing sweep correction factor, sin 15°° where
A is the quarter chord sweep of the aircraft
wing.

MER. STATIONS 2, L, and 6 (MS2,3,6):

SF)
- = AC K K
MS2,4,6 Ms2,k4,6
where:
ACy - Incremental Cy per degree B presented as a
o a
8 function of wing spanwise position for Mach
numbers 0.7, 0.9, 1.05, 1.2, and 1.6, E%ET’
Table T-

- 2

KsoaLE Defined in Section IV, ft*.
SF

KAl - Defined in MS1l, 3,5 above.

The variation of ACy for MER STATIONS 1-6 is presented at
o
g
distinct Mach numbers of 0.7, 0.9, 1.05, 1.2, and 1.6. Table 7
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P,

s presented below is a guide for locating the curves for AC for
Yo
B
] each MER STATION at the Mach numbers indicated above. For Mach
numbers between 0.5 and 0.7, the value at M = 0.7 should be used

in the computation. For Mach numbers between 0.7 and 1.6 other

than those distinctly presented, linear interpolation should be

T ey

used between the appropriate Mach numbers to obtain the required

value for computation.

TABLE 7.  INCREMENTAL SIDE FORCE SLOPE COEFFICIENT DUE TO YAW -
FIGURE LCCATION GUIDFE

T TN o

E' MACH NUMBER
‘ Acya 0.7 0.9 1.05 1.2 1.6
R
Figure Humbers
1 MER STA 1 377 379 382 38z 335
; MER STA 2 378 380 382 384 2%
1 MER STA 3 377 319 381 383 g
E MER STA % 378 380 382 384 3¢
i MER STA S 377 379 383 383 45
( MER STA 6 378 380 382 384 35¢
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L 4,1.2.2 Intercept Prediction :

The incremental side force intercept prediction is divided
into two sections, fuselage centerline-mounted stores and wing-mounted
L stores. The techrique presented in this section covers the Mach

number range 0.5 to 1.6.

mioy
T R

FUSELAGE CENTERLINE-MOUNTED STORES

MER STATIONS 1-6 (MS1-6):

; ; A(g)o = AC

K
q/0=0 Yre SCALE
3 Bg a OB SF
‘ Ms1-6
where:
i AC * = Variation of C presented as a function of
ya=0 ya=0
1 1 eg 1 B
F Mach number, —
3 é deg . i
L MER STA 1 - Figure 389
( MER STA 2 - Figure 390
. MER STA 3 - Figure 389
"i! MER STA U - Figure 390
3 MER STA 5 - Figure 389
¢4 MER STA 6 - Figure 390

-
v bl A

T . - . : . 2
25 KSCALESF Defined in Section IV, ft°.

WING-MOUNTED STORES

MER STATIONS 1, 3 and 5 (MS1,3,5):

W67

- e— . ¢ e
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where: .

AC - Incremental C per degree R presented

Ya=0 Ya=0 :
as a function of wing spanwise pesition -
for Mach numbers 0.7, 0.9, 1.05, 1.2, and

1
1.6, des Table 8.

K - Proportioning factor based on the distance
A from the wing leading edge to the nose of
= the store on MER STATION 1 measured in
the wing plan view divided by the local

: wing chord, positive, Figure 3%&, Subcertien

. 4.1.2.1.
3

5 AC -~ Incremental C per degree B based on
a=0 Ya=0
'A i L]
LE, LEA/C defined above and presented as
Oy C a function of Mach number,

deg
MER STA 1 - Figure 101
MER STA 3 ~ Figure W01
LX) MER STA 5 - Figure 4Nl

Ly e e
“n

hLakciniiia o r e
2

[y

A N b aicd
[
o

[ * . ,
‘,i K ~ Defined in Section IV, f&2. .

s . sin A_
KA Wing sweep correction factor, ;E;—EB°’

where A is the quarter chord sweep of the

E aireraft ving.

+
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MFR STATIONS 2, 4, and 6 (Ms2,4,6):

r“‘i’%,,mm eI A RO e iobn -~ e
E’
]
2
¥
s
3
3
;

SF ¢
8% e = AC K K {
q /a=0g ya=08 SCALE L N {
Ms2,4,6 MS2,b,6 ;
i
where: ;
ACy - Incremental C per degree B presented as a §
a=0 =0 3
t
8 function of wing spanwise position for Mach }
1 b
numbers 0.7, 0.9, 1.05, 1.2, ani 1.6, Teg §
Table 8. g
;
- Defi in Section IV, ft%.
KSCALEO Defined in Section =2V, :
1 } QF :f
i
. P
L Ky - Defined in MSl, 3, 5 above. i
!
3 The variation of ACy for MER STATIONS 1 to 6 is presented .
=0 t
8 f

at distinct Mach numbers of 0.7, 0.9, 1.05, 1.2, and 1.6. Table 8

Y‘ presented below is a guide for locating the curves for AC

——

=0g i

for each MER station at the Mach numbers indicated above. For ;

! Mach numbers between 0.5 and 0.7, the value at M = 0.7 should be f

} used in the computation. For Mach numbers between 0.7 and 1.6, g
o4 cas . . . H
¢ el other than those distinctly presented, linear interpolation should !
; !
4 be used between the appropriate Mach numbers to obtain the required X
i

{

value for computation.
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Table 8. INCREMENTAL STDE FORCE INTERCEPT COEFFICIENT DUE 10 YAW -
FIGURE LOCATION GUIDE
MACH ITUMBER
‘ AC 0.7 0.9 1.C% 1.2 1.0
‘ or=06 is
;ﬁ Figure Numbers 11
MER STA 1 N 302 375 32 Gy §
MER STA 2 3Nz 394 396 WA a7 *?
p
) MER STA 3 191 393 05 25 300 3
L MER STA & 392 39k 36 293 Lan !4
{
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4.1.3 Increment - Adjacent Store Interference
Methods to predict the increment in captive store side

force variation with angle of attack, A(%f)a s and the value
INUTF

at a=0, A(%?)a=0’ for multiple carried stores are presenteu

within this sggggon. The basic prediction is made as a function

of minimum store to store separation distance yINTF (see Subsection
3.1.3), at discrete Mach numbers. The data are presented separately
for the aft cluster of stores on MER LTATIONS 1, 3, and S, and
the forward cluster, MER STATIONS 2, L, and 6. Predictions avre

also separately made for inboard =+ outboard interference, the inter-
fering store carried inboard of the subject captive store, and
outbeard » inboard interference, the interfering store carried
outboard of the subject captive store. On the curves defining

the basic prediction ADJ.SHOULDER refers to the MER shoulder
store adjacent to the interfering store, OPPOSITE SHOULDER

ir the MER shoulder store furthest displaced laterally r r “e
interfering store, and E STORE is the MER centerline store, I3l

STATIOH 1 or 2.

L.1.3.1 Slope Prediction
The equations governing the prediction of incremental

side force variation with angle of attack are presented below.

INTERFERING STORES CARRIED INBOARD

MER STATIONS 1,2,3,4,5, and 6 (M51-6):

AT A GIVEN MACH NUMBER:

4 (ca)a (E:Acy )KSCALESF
INTF %rF '
MS1-6 IB*0B
MS1-6

-t a e

———

e it e e

A 2 e i e




o

—yr

where:
AC ~ Incremental side force slope coefficient due
Yo
INTF 1
s v comim— Mol
IB+0B  function of Y TUTF® Jeg see Table 9.

o0 inboard to outboard interference as a

- Si fact 2 s .
KSCALESF Side force scale factor, ft° , see Section Ty,

INTERFERING STORES CARRIED QUTBOARD
MER STATIONS 1,2,3,4,5, and 6 (MS1-6):

AT A GIVEN MACH NUMBER:

SF ,
A(:;)a =(2:“cya )KSCALESF

;Effe TITF
v OB~+IB
Ms1-6
where:
AC - Incremental side force slope coefficient due

a
INTF 1
OB»IB  function of — Teg? See Table 9,

to outboard to inboard interference as &

KSCALE - Side force scale factor, £t? , see Section '
SF

INTERFERING STORES CARRIED INBOARD AND OUTDUARD

MER STATIONS 1,2,3,4,5, and 6 (151-6):

AT A SIVEN MACH NUMBER:

SF
— = + + o
45 Ko, * ¥srors (20, 20 ) Focan
INTF 1 1 o o SF
le_s INTF INTF
° IB+0B OR+TR

MS1-6 MT1-6
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3
3 where:
KINTC - Intercept for the inboard - outboard combinaticn
! correction for side force slope, E%E-, Figare ».8.
_ . _ sard 3 .
1 KSLOPEl Slope for the inboard-cutboard comkination
] correction for side force slope, Figure =i/,
]
“ AC - Previously defined.
Ya
IITF
IBOB
AC -~ Previcusly defined.
Yo
LHTF
Ok+IB
K- .. = Side force scale factor, tt? , see Cection [V,
uCAL:‘.S},

The above equations defline the interference incremenc
calculation at a given Mach number. For Mach numbers cther than
those presented, ¥ = 0.7, 0.9, 1.05, 1.2, 1.6, these guidelines
should be followed. If the subject Mach number is less than M = 0,7,
use the value at M = 0.7. For other Mach numbers linear interpolation

should be used between the Mach n.mbers which are presented. ]

b od e G

h8a
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TABLE 9. INCREMENTAL SIDE FORCE SLOPE COEFFICIENT DUE TO
INTERFERENCE -« FIGURE LOCATION GUIDE
MACH NUMBER
AC 0.7 0.9 1.05 1.2 1.6
Y
baltva
Figure Number
Ad). Shoulder-
Fwd. Cluster Lo2 103 Lob 405 L06
AdJ). Shoulder-
Aft Cluster Lo2 403 Lok Lo5 L06
g Store-
E Store=-
Aft Cluster kot 408 409 410 b1l
Opposite Shoulder-
Fwd. Cluster k12 b13 n 415 k16
Opposite Shoulder-
Aft Cluster h12 413 b1k 415 L16
487
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Incremental Side Force Slape Due to Interference
for Combination Inboard and Outbcard Interference
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4.1.3.2 Intercept Prediction
g The equations governing the prediction of incremental

side force intercept are presented below.

- INTERFERING GYORES CARRIED LiIBOARD
MER STATIONS ., 2, 3, &, 5, and 6 {MO1=():

AT A GIVEN MACH IUMBER:

. o
1!
3 A<-“-.) =<ZA C )KP,‘ . .
\ a :—E“ V=0 uvAL.’.:F
f e HIF
* =2 -
o 1B+CE
MSi-t
wnere:
Acy - Incremental side forte Iirtercept :.efficlient
o=l . . \
TN;V due t¢ intoerd ¢ onrboard iabarference - =
LJ
1%-0R a function of y_ ..., see Tatle V.
Iy
. o~ i . v
Kompr i ~ Side force scale factor, ft° , see Secti.n IV,
CALE .

ITERFERLHG CTORES CARRIED QUTBOARD

AL ga

MIR STATIONS 1, 2, 3, 4, 5, and 6 (MS1-6):

AT A GIVEN MACH NUMBER:

SF
A( q)u=0 (ZACy . )KSCA.LE
! a=0 SF
INTF IF
M81-6 T
OBR+1IB

where:

4C - Incremental side forece interceot zceffinjiens

S R Aedmen Mmoo e et e,

Vo=
?NgF due to outboard to inbtoard interference as a
OB+IB  function of Yrwpp® See Table 10.
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‘ K - Side force scale factor, ft?, see Section IV.
3 SCALESF

3 INTERFERING STORES CARRIED INBOARD AND OUTBOARD
‘ MER STATIONS 1, 2, 3, 4, 5, and 6 (MS1-6):

AT A GIVEN MACH IUMEER:

SF)
o = + -
f‘<q a=0 lxnrrc KSLOPEngcy so6C, )*‘SCALE
TR 2 a=0 a=0 SF
MQ1;6 INTF INTF
) IB+0B 0B+1B
MS1-6 Ms1-6
where:
KINTC - Intercept for the inboard-cuttoerd combinaticn
o]
“ correction for side forze intercept, Figure +:%.
KSLOPE, - Slope for the inboard-outboard combination
“ correction for side force intercept, Figure L:u,
AC, - Previously defined.
ca=0
INTF
IB*UB
AC - Previously defined.
Ya=0
INTF
0B>18
. 2 .
KSCALESF ~ Side force scale factor, ft®, see Section IV.

The above equations define the interference increment
calculation at a given Mach number. For Mach numbers other than
those presented, M = 0.7, 0.9, 1.05, 1.2, 1.6, these guidelines
should be followed. If the subject Mach number is less than M = 0.7

~
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use the value at M = 0.7. For other Mach numbers linear interporation

£

k should be used between the Mach numbers which are presented.

TABLE 10. INCREMENTAL SIDE FORCE INTERCEPT COEFFICIENT DUE TO
INTERFERENCE - FIGURE LOCATION GUIDE

MACH NUME=R

AC 0.7 0.9 1.05 1.2 1.6
Ye=0

i INTF

"

Figure ilumber

¢ Adj. Shoulder-

3
3
k.
3

Fwd. Cluster W1y W23 hol oy L.

Adj. Shoulder- )

Aft Cluster Lo K24 ey} L LA
g Store-
Fwd. Cluster ik ko5 k¢ L7 w !

£ Store-
Aft Cluster hou hos L6 LT “

Orposite Shoulder-

Fwd. Cluster 29 h30 31 b3 L7

Opposite Shoulder-

Aft Cluster k29 30 31 L3 "R
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Incremental Side Force Intercept Due to Interference - Adjacen

Shoulder at M=1.6

Figure h23.
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1cremental Side Force Intlercept Due Lo 1n
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